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Testing and Engineering Inc. 
9715 KENNEDY AVENUE • HIGHLAND. INDIANA 46322 

Nov. 7, 1986 

File No. 220 

Torrenga Encineering, Inc. 
Engineers & Surveyors 
907 Ridge Road 
Munster, IN 46321 

Attn: Mr. Don Torrenga 

Dear Mr. Torrenga: 

PRELIMINARY REPORT 

Subsurface Soil Exploration 
Griffith Sanitary Landfill 

Griffith, Inciana 

• PHONE: (219) 924·5231 

erenced project. This exploration ~as performed in accordance ~ith your 

verbal authorization. 

This report includes a sur.unary of our field exploration, site character

ization and engineering analysis based on the soil borings. Additional 

work is underway to complete our assessment of the site and ~ill be present

ed in a final report. In the enclosed topographical plot plan we are iden

tifying the proposed locations for the monitoring wells. 

We appreciate the opportunity to be of service to you on this. If you have 

any questions, please contact us. 

DS:PK/cac 

Very truly yours, 
K & S Testing and Engineering, Inc. 

Dibak~~' P.E. 
Project Engineer 

u <A ir., z:__. 
Petar Kostur, P.G. 
President 

• Soil Testing and Foundation Consultants • 
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1.0 INTRODUCTION 

1.1 Purpose 

This study was undertaken to assess the subsurface soil condition, assess 

the suitability of usin~ new areas for placing fill within the existing 

landfill site. 

The body of the report contains a summary of our field and laboratory 

activities and engineerinc assessments. 

The field exploration procedures, boring logs and laboratory test data 

are attached with this report. 

1.2 Background 

We unders:a~d t~e la~dfill ~~s opened in the 1950's, and has been in use 

since then. Additionally, we understand that this landfill is primarily 

used for sanitary waste disposal. Portions of this landfill have been 

filled and these areas are marked (Phase I through Phase IV) in the topo

graphic plot plan. 

1. 3 l·iork Summary 

Our field work consisted of drilling three (3) exploratory soil boring. 

!n :his repor: these borings are identified as Soil Borings 6, 7 and 8 or 

for brevi:y 53-6, SE-7 a~d SB-E. Ihe soil borings were drilled with a CME-55, 

rotary drill rig, using 3.25 inch I.D. hollow-stern augers. Standard split

spoon penetration testing was performed as each boring was advanced to 

provide blow count data and soil samples for testing. During our drilling, 

the sampling was done continuously, to the entire boring depths. Ground 

water was observed and water levels recorded while drilling. At the com

pletion of drilling at each location, the boreholes were grouted shut. 

This field and laboratory work was combined. Hith published geologic infor

mation and our experience to form the basis of this report. 
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2. 0 SITE Cf!AgACTER I ZA Tl ON 

2.1 General 

The Griffitll Sanitary Landfill site is located on the west side of Colfax 

Avenue. To the north, the landfill site is bounded by the C & 0 R. R. 

and to the south by the C & E R. R. The regional site location and to~

ography are shown on Exhibit 1, whith is the reproduction of the local 

U.S.G.S. topographic map. 

2.2 Surface Conditions 

.1e surface topography of the unused portions of the landfill area has a 

gentle slope or is flat. The filled area shown (Phase I through Phase IV) 

in the topographical plot plan (prepared by Torrenga Engineering, Inc.) is 

higher than the unused po~tions of the landfill site. There is an existing 

dra~nage ditch alon~ the nc7th site of the C & E R. R. A drainage ditch 

also exists on the south side of the C & 0 R. R. These two ditches are 

connected by a drainage ditch existing on the western portion of the land

fill site. As shown in the topographic plot plan some excavations were 

recently made on the western portion near the C & E R. R. 

The ground surface surrounding the landfill site is relatively flat ~ith 

levations around 630.0 feet, MSL. Locally, on the eastern edge of the site 

the surface topography is at a higher elevation. The site and the surface 

topography are sho~n in thE ~5~S topographic rna? an~ are attached ~ith :his 

repo~t. 

2.3 Subsurface Conditions 

2.3.1 Basis 

The data base for the subsurface conditions presented in this report is the 

field work conducted during this study, published geologic information, and 

prior subsurface explorations. Our interpretation of the subsurface condi

tions is based on interpolation and inference between ~idely spaced borings. 
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2.3~2 Site Geolocy 

-The site is formed of sediments deposited late durinc the Wisconsin Are 

as lake-bottom and near shore deposits of Glacial Lake Chicaco. These 

sediments consist of fine lake silt and clay, sand and fine gravel laid 

do~n as glacial outwash and as till inclusions, and clay-rich till units 

of varying thickness. The site is a part of the Calumet Lacustrine Plain, 

which is a geologically heterogeneous area that has interlayed sand, lake 

clay, and till, forming the bulk of the sedimentary units. These sediments 

are ~ater-laid sands and clays; the wind-blown dune sands being next in 

abundance. The deposits in a particular locality, whether wind or water

laid, sand or clay have very similar strength properties. 

2.3.3 Soils 

In summa:-y, the undisturbed areas of this site have about a 12.0 to 14.0 foot 

thick layer of bro~n or gray fine to medium sand. This sand has been exca

vated in the area of Boring 6. Underlying the sand, we typically encounter

ed a p~econsolidated silty clay. The thickness of this clay layer was noted 

to be about 16.0 feet (extends between elevation 619.09 feet and 603.29 feet) 

in Boring 7 and about 23.0 feet thick (extends between elevations of 620.31 

feet and 597.31 feet) in Boring 8. In Boring 6 the clay starts at the surface 

and it extends to a depth of 12.0 feet (elevation 611.55 to elevation 599.55 

feet). Underlying, Boring 6 and 8 found alte:-nat.e layers of sand and clay to 

the total depth of the borings. However, Boring 7 encountered gray sand be

neath the clay layer which extended to the total boring depth of 54.5 feet; 

elevation 578.59 ~eet. 

The ground water ~as noted in the upper sand layer. Du=ing our field ~rilling, 

ground ~ater ~as noted at about 3.0 feet in Boring 8 and about 6.0 feet in 

Boring 7. Additionally, the sand samples obtained at deeper depths below the 

upper clay horizon were also wet. 

2.3.4 Bedrock 

Bedrock was not found at this site to the depth of drilling at 54.5 feet. 

However, published geologic information accounts for the consolidated rocks 

of Lake County, which consists of more than 4,000 feet of limestone, dolomite, 

sandstone, and shale of the Cambrian through Devonian Age, which rest on a 

Page 3 



granitic basement that is designatec l'recambrian. Tllt: rocl·:s cunstitute <J. 

series of strata that are relatively flat lying, but tl1at are gently flex

ed to form a saddle like structure. This saddle, a part o~ the Kankakee 

Arch, rises between the Michigan Basin to the northeast and the Illinois 

Basin to the south~est. Structural dip, or inclination of the bedrock 

units, is generally southeast~ard, although the dip is nortl1eastward in 

the northeast sector of Porter County. The average dip is about 5 to 7 

feet per mile. 

The bedrock surface which lies beneath 15 to 270 feet of unconsolidated 

·~cial material, is largely a preglacial erosional feature and is not 

~cflected by the present glacially derived land surface. The highest and 

coincidentally the shallowest area of bedrock lies under the Kankakee Plain 

in Southern Lake County. This bedrock high is part of a northeast-southwest 

trending ridge of Devonian limestone and shale in the southern part of the 

two counties. The surface drainage 1..ras north1:ard fror:1 all but the south 

edge of the area. This bedrock ridge ~as the drainace divide. Bedrock 

elevation ranges from a low of about 450 feet above sea level near Lake 

~ichigan to a high of about elevation 650 feet on the ridge in the south, 

under the Kankakee Plain. The bedrock surface elevation of our study site 

is expected to be ~ithin elevation of 500 to 550 feet, or ~ithin 80 to 130 

~~et below the existing site surface. 

2.4 Hycrogeology 

2.4.1 Re~ional Hydrogeology 

The regional hydrogeologf in the Lake County area can be typified by a thin" 

upper mantle of water-bearing soils about 20 feet or so thick. The water 

source is primarily direct infiltration of precipitation and these deposits 

generally drain to the nearest water~ay leading to the Calumet River and 

then to Lake Michigan. The area is fairly level and the natural drainage 

is low. The relatively recent urbanization has extensively modified the 

topography by creating ditches and drains. 
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Clayey glacial tills underlie these water-bearing soils and form an 

effective aquiclude. The till is a homoGeneous mixture of sand, silt and 

clay ~ith silt and clay size particles beins the predominant particle size. 

These silt and clay size particles form a relatively impermeable soil ma

trix. Stratified drifts of coarser materials are present below the upper 

clayey till. 

Underlying the till is the Devonian shale and limestone and Silurian dol

omite and limestone and is considered to be a source of partial potable 

><ater supply. This bedrock aquifer is most productive, and it has the 

rea~est water supply potential. Contamination from the surface is not 

as sreat in the shallo~ bedrock as it is in the unconsolidated system. 

2.4.2 Site Hydrogeolocy 

The site hydrogeolo~y is s~milar ~ith the regional hydrogeology. In gen

eral, i~ consists of a layer of ~ater-bearing sandy soils with a low ground 

water flo~ gradient, clayey glacial till, followed by coarser grained or 

clayey layered soils resting on bedrock. 

We believe that the site ground water originates primarily from direct 

infiltration of rainfall. The existing ditches on the west and north of 

he site serve as a drainage from the site. 

~e believe, we penetrated the upper clayey till in the three borings com

pleted during our fieldwor~. We did not encounter any water-bearing silty 

or sandy seam and it was remar~ably consistent, and correlates well with 

the regional hydrogeology. Grain sizes performed on the site clay show 

higher percentages of fines consisting of silt and clay size particles. 

Hydraulic conductivities were measured on two relatively undisturbed shelby 

tube samples. The values were determined to be 2.1 x 10-8 em/sec. and 

2.4 x 10-B em/sec. This clay is very stiff to hard in consistency. 
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3.0 SITE ASSESS~E~T 

3.1 General 

The presentation of our site assessment is organized to first consider 

the soil characteristics, both physical and ceochernical. We then h~vc 

discussed future migration potential. 

The follo~inc assessment and our summary presented are based on the 

information contained in the report, our experience and engineering 

judgement. 

3.2 Soil Proverties 

3.2.1 Physical 

The soil type at this site is well defined starting ~ith out~ash and 

eolian deposits of sandy soils in the upper layer, clayey till belo~ it 

and again followed by sandy soils. In general the clayey till has low 

plasticity index, with moisture contents of about 15.0 to 18.0 percent 

range, about 90.0 percent fines and has a hydraulic conductivity in the 

order of 10-8 em/sec. The granular deposits can be expected to exhibit 

hydraulic conductivities in lo-2 ems/sec. to 10-4 em/sec. range depend-

. ing primarily on the percent of silt in the deposit. 

3.2.2 Geochemical 

The cation exchange capacity testing was performed on the clayey till by 

Suburban Laboratories, Inc., Hillside, Illinois. The test results are 

typical of glacial dep6sits and are attached with this report. 

3.3 Migration Potential 

The significant aquiclude at this site is the clayey till found bela~; the 

near surface ~ater-bearing sandy soils. The clayey till appears continu-

ous at this site and has lower hydraulic conductivity on the order of 10-8 

em/sec. Also the lower water-bearing sandy soil appeared to be under an 

artesian head as evidenced during the·field drilling operation of Boring6. 

from which assumptions may be made that the clayey till is providing a sig

nificant puotection against leachate infiltration to the deeper water-bearing 

soils. 
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The potential for surface or near surface horizontal ~ieration at this 

site may be likely, unless provisions are made to contain the leachate 

or prevent it to flow horizontally a1:ay from the site. 

3.4 SumDarv 

Based on available information, test results and findings as presented 

in this report, we conclude the following: 

1. The soil conditions at this site generally conform with the published 

beoloGic and hydrogeologic information for the region. 

2. The ground water in the near surface sandy deposit occur at a shallow 

depth from the surface. 

It a~pears that the clayey till is serving as an effective confining 

aquifer, protecting the deeper water-bearing soils. 
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4.0 ADDITIONAL WORK 

Our additional work is currently underway at the landfill site in order 

to verify our site assessment and to develop additional information 

which could be used to develop a safe operational procedure of the land

fill. 

The additional work which has been proposed to be performed at this land

fill includes the following: 

1. Additional deep borings to further explore the continuity of the 

aquiclude. 

Ground ~ater monitoring ~ells to check for gro~nd water quality 

and gradient. 
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EXHIBIT 7 

E-N-~-~~-------------~--------------------------,-L~O~G~O-F-B~O~R-IN~G~N-U_M_B~E~R~--------------------~ 

[o~rcng~ EngineerinG SB-6 

:LOCATION PROJECT NAME 

:olfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
NG 
TED 

01-29-86 I RIG C~lE-55 FILE NUMBER EB CALIBRATED PENETROMETER. TON SiFT' 

~~~~~TE~D~~O~l_-~2_9_-_8_6 __ ~--~~-F_O_R_E_M __ A_N ___ D_. __ ~_·o_d_i_t_e_l_'---i----2-2~0<--~~() 
SURFACE ELEVATION 611. 55 SAMPLE 

UNCONFINED COMPRESSIVE STRENGTH. 
TON SiFT' 

3 4 5 
I 

J 
)-:.... 
(~ 

s 
DESCRIPTION OF MATERIAL 

:X: 
~-
c.~ 
UJ~ a-

1------ii/ - 1 

\Tory stiff gray silty clay. 
~--·.) -~; 2 

i-5. 0 _/ 

1----t!/ 
-7.5 -:; 

-10. o-/ 
1---il/ 

2.0~------------------------------------------~~----1t/ 
2. 3 h Coarse g-:-ay san::!. /-12. 5-~~ 
3.1-, \·e::-y stiff gray silty clay. 

1 
v 

4.0 Fine to coarse gray sand. 

;_I ------------------~1 ~2s. o-: I 
Very stiff g-:-ay silty clay. 1/ 

c.o~------------------------------------------~----;-~ 
Medium dense gray fine to coarse sand. 

8.0~-----------------------r--~ 
Very stiff gray silty clay. 

f1 • 0 ~~-=-=-=--=-~----------:------;:t~~~ ~. r\ Fine to coarse grav sand. 

~ WATER LEVEL WHILE DRILLING 14 · 0 ft. 

, WATERLEVEL Artesian flow was noted after last sam 
· · nle was nulled out. 

~ SPLIT SPOON 

.PL • PLASTIC LIMIT 

I SHELBY TUBE ~ AUGER 

+LL ·LIQUID LIMIT 

~ ROCKCORE 

~ • UNIT DRY WEIGHT 

3 

4 

5 

8 

9 

• WATEf< CONTENT PERCENT 

10 20 30 40 50 

6 STANDARD PENETRATION. BLOWS/FT. 

10 20 30 

~ 

40 50 

V hte! 
fLeve' 

~ 
~----~--- 84 .. ~ 

j 

K & S TESTING AND 
ENGINEERING INC. 

9715 KENNEDY AVENUE 
HIGHLAND, INDIANA 46322 

TELEPHONE: (219) 924·5231 

r 
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EXHIBIT 8 

lENT LOG OF BORING NUMBER . 
o::::renga .Erir,ineeri nc SB-7 (sheet 1) 

E LOCATION PROJECT NAME 

:olfax /\venue. Griffith, Indiana Griffith Sanitary Landfi 11 

lNG jAIG FILE NUMBER EB CALIBRATED PENETROMETER. TONS/F1' 
'lTED Ol-30-86 CME-55 

~~~GETED 01-31-86 /FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH. 
TONSIF'T'· 

SURFACE ELEVATION 633.09 SAMPLE , 2 3 4 5 
!: -:... • WATER CONTENT PERCENT 
.JJ >-
o-,. J: c: c: 

1-
DESCRIPTION OF MATERIAL 

1- -, LU UJ UJ 10 20 30 40 50 
<u. Q_l- a.. > C!J .... _ 
< wu. >-0 :! 6 STANDARD PENETRATION. BLOWS/FT. c: o- 1- (.) ::l 
1- UJ z 
(/) c: 10 20 30 40 50 

I/ 1 
~led ium dense dark brown fine to medium !.. ~ 
sand. 

1-2. 5 - v 2 

·~ 3.0 

t/ Hedium dense brown fine to medium sand. 
1-5.0 -

3 

~'h. 
:/ 4 " \atet 

- Leve 
7.0 

-7.5-

!/ 5 \ 

~ledium dense g:-ay fine to medium sand. -10.0-/ 6 

.~ 1/ 7 

-12.5 r- 1-

I/ 8 
lL;.r 

II 9 

' 
~1s. o_ 

Very stiff hard silty clay. / gray 10 
i--17. 5- .__ 

/ 11 • 
t 

. 1--20. C-

:/ 12 

) v ~22. s... 13 ~ . 
\ c; / 14 • - j I 1 c; 

!: WATER LEVEL WHILE DRILLING 6.0 ft. (i) K & S TESTING AND -.-

!: WATER LEVEL ENGINEERING INC. 

0 SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL • PLASTIC LIMIT +LL • LIOUID LIMIT i'- ·UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 



EXlllBI'!' 2 Cont. 

:LIEN7. LOG OF BORING NUMBER 

T9r.renga Engineerinr, SB-7 (sheet 2) 

>ITE LQCATION I PROJECT NAME 

Colfax Avenue, Griffith. Indiani:l G~iffith Sanitary Landfill 
:)FliNG 
TAFlTED Ol-30-H6 RIG CNE -5j FILE NUMBER E8 CALIBRATED PENETROMETER, TONS/rT; 

QF<ING FOREMAN D. Koditel\ 220 0 U"'CO..,FINED COMPRESSIVE STRENGTH. 
OMPLETED 01-31-86 TONS!FT· 

SURFACE ELEVATION 633.09 SAMPLE , 2 3 4 5 ..... 
;::: 

L--c.. • WATER CONTENT PERCENT w c;: c.-,. - c;: 

ctt: ~-:- w w UJ 10 20 30 40 50 
DESCRIPTION OF MATERIAL C.. I- o..> co 

I-- UJ~ >- 0 ::::! oct 6 STANDARD PENETRATION, BLOWS!I'T. 
0::: Cl ~ (.) ::> 
I- UJ z 
C/) 0::: 10 20 30 40 50 

~I ~ 15 

' Very stiff hard gray silty clay. 
~~'. J-1/ ~ - 16 r 

1/ 17 ~ ·29. 8 
e 

- i-30. 0-~ ~ 
. 

1/ 18 -
-
- Dense gray fine to medium sand. -32.5-1/ 19 

-
i/ 20 -- -35.0- f-I-

-
1/ - 21 

j 

-
-

h37.5-- I/ 22 -
-
-

1/ - ,., _ _, 

- ~0.0--
-

1/ 24 
-
-- ~2.5-

25 - i/ \ 

-
1--- ~2 - I/ - ~5.0- 26 

- k: -
1/ - 27 -

.i!-7 .5 7. 5- ~,.... 

16 !/ 28 -
- Very dense gray fine to medium sand. 

64 -
- I 29 i 
~ WATER LEVEL WHILE DRILLING 6.0 ft. (i) K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. 

. 0 SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCOAE 
9715 KENNEDY AVENUE 

HIGHLAND. INDIANA 46322 

+PL ·PLASTIC LIMIT +LL- LIQUID LIMIT ;.. -UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 



EXt!IU:!:T e Cont. 

CLIENT LOG OF BORING NUMBER . 
To.rrenga. Engineering SR-7 \sheet 3) 

-SITE LOCATION PROJECT NAME 
I 

Colfax Avenue, Griffith, Indiana Gr-iffith Sanitary Landfill 

30AING 
01-30-86 jRIG C~E-55 

FILE NUMBER EB CALIBRATED PENE1ROME1E A 10N5i~1' 
31ARTED 

BORING 01-31-86 I FOREMAN D. Koditek 220 0 UNCONriNED COMPRESSIVE STRENG1H. 
COMPLETED TON SIFT' 

SURFACE ELEVATION 633.09 SAMPLE ' 2 3 4 ~ ::r: 
1-
c.. • WATER CONTENT PERCENT 
w >- II Cl...,. ~ c:: 
<t:: 

,_ ....., w w w 10 20 30 40 50 
DESCRIPTION OF MATERIAL Q..f- a.. > !Il 

f-- w~ >-0 :! < f::::. S1ANDARO PENETRATION. BLOWS/FT. 
ct Cl ,.... u ;:, 

• I 
l 
I 

1- w z 
Cf) c:: 10 20 30 40 50 

- 29 10<1-r -
- ·I 30 8CD - ~'"I ~ j;' - Very dense gray fine to medium sand. :J-•J I - I/ - 31 5£l 6 
= 5Lj. 5 
- t- -
-- END OF BORING -
-- - -
-
-
-
-..._ - -
f.-
I-
-
~ 

~ ~ -
-
-
--
~ ,_. -r-
..... 
I 

r= 
r- :- --
- --· ---- ~ -
'-

---- ~ -
'-

~ 

f-
~ j 

t- WATER LEVEL WHILE DRILLING 6.0 ft. (i) K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. 

."!Zl SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL · PLASTIC LIMIT +LL • LIQUID LIMIT 1'- ·UNIT ORV WEIGH I TELEPHONE: (219) 924·5231 



EXHIBIT 9 Cont . 
. 
CLIENT LOG OF BORING NUMB!:'~ 

~ 

.. Torrenga EnGineerinG SB-B (s~eet 
, 

SITE LOCATION PROJECT NAMF . 
Colfax Avenue, Griffith, Indiana GriffL 

!:lORING 
01-31-86 'RIG FILE NUMBER t.. 

TON SIFT' 
STARTE[l C~IE- 55 
BORING I FOREMAN 220 0 1ENGTH. 
COMPLETED 02-03-86 D. Koditek ' 

:r: SURFACE ELEVATION 632.61 SAMPLE 1 5 

~ 

c.. • WATER(.. w ;..-
o-:- I cr cr 50 crt;: ~....,. ww w 10 2t, 

~-
DESCRIPTION OF MATERIAL c..~ C..> C) 

< wLL ;..-o ::::! 6 STANDARD PENE: cr o- 1-U :::> 
~ LL.I z 
(/) cr 10 20 - -

1- Mixed black & brown sand fill. 
1- 1/ 1 

~ ...... 1.5 v-f-
f--2. 5 - K ~ 

I/ 2 T _\lf;ite. ....... 
1-

~ Lev, 
1- Medium dense gray. fine to medium sand. I/ ~ 
1- 3 
r- -5 .o -
1-
1- I/ 4 Lf> 1-
1-

~.5-I-

I/ ~ 1- 5 
1-

-
1-

-10.0 I/ 6 L ~ 1-
1- ~-r-

1-

1/ 7 -
::12.3 ,_12.5~ 1-~ 
- I/ 8 

\ -
-
- Very stiff to hard gray silty clay. ~15. o_ i/ 9 
j-
~ 
I-

' I- v 16 1- 10 
r- -"l/.5- ~ 

I 1-

I - ll 

~ ~ --- ~0. 0- l !- 12 I ~ 
'-..._ 

i/ 13 .... 
...... ~22. 5- L~ 
1- l ~ 1-

1/ 1- 14 
~ 

I 15 i 
t. WATER LEVEL WHILE DRILLING 3.0 ft. @ K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. 

. 0 SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND. INDIANA 46322 

+PL • PLASTIC LIMIT +LL ·LIQUID LIMIT i'- • UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 

,. 
I 

1 
!. 
t. 
I· 

r 
f • 



EXI!IBIT 9 Cont. 

CUF.;NT LOG OF BORING NUMBER 

.Torrer:Jga Engineer in~ SB-8 (sheet 2) 

SIT!; LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
BORING !RIG C~E-"5 

FILE NUMBER EB CALIBRATED PENETROMETER. TONStF"T' 
STARTED 01-31-86 
BORING I FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH. 
COMPLeTED 02-03-86 TONSti'T' 

SURFACE ELEVATION 632.61 SAMPLE 1 
:r 2 3 • 5 
.,_ 
a. • WATER CONTENT PERCENT w >- a: 0....,. :r cr. .,_ .,_-, w LU w 10 20 30 40 50 
<t:u. DESCRIPTION OF MATERIAL a.r- a. > co .,_-

LU~ >-0 :E <( 6. STANDARD PENETRATION. BLOWS/FT. cr. D t-(.) ::> .,_ LU z 
(/) cr. 10 20 30 40 50 

.... I/ i 15 .... 
..... 
~ Very stiff to hard r:;ray silty clay. _27.5_ / -- 16 
~ 

\ - J 17 ..... 
' ..... 

\ .._ f-30. 0-~ -
I- !/ 18 • I-

l ..... .... 
_32. 5_ i/ ~ 19 

f.. 
I-

~6 - 1/ 20 .... 
-35.0-~35.3 .... f-

~-~ - 0 V_:.....:.:,\.!_, .:ine 
~' 21' t 1-.)D • r\J_-. .... d.E.::1SC! gray :o coarse sand. I 

~ 
1-jt.S_ I/ ~~ ~ 

22 -- t'L - Very stiff gray silty ··clay. I/ 23 -
~0.0. ~ ~ 

~ J 4 .... 
I/ .... 24 

1- _...;.:..:::J_ 

~ 
~ 

1/ 25 -
-~3.5 
_44.0 

'1. i'ledium dense fine 

-------
to medium sand, we~ f- 1/ 

~ 
1- ~5.0- 26 
f-. Verr stiff gray silty clay. 

I~ 1-

i/ 27 I-, 
,_47.0 
1- ~7.5- f-f- r---

16 1- Dense gray fine to medium sand, wet. t/ 28 
I-

:f-
t- I 29 i 
l- WATER LEVEL WHILE DRILLING 3.0 ft. C() K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

[ZJ SPLIT SPOON 0 AUGER 1(.3 ROCK CORE 
9715 KENNEDY AVENUE I SHELBY TUBE HIGHLAND, INDIANA 46322 

+PL • PLASTIC LIMIT +LL • LIQUID LIMIT ~ ·UNIT DRY WEIGHT TELEPHONE: (21 9) 924-5231 



EXHIBIT 9 Cont. 

CUBIT LOG OF BORING NUMBER 
-

Too::-renga• Enginee:-ing SH-8 (sheet 3) 

SITE LOCATION PROJECT NAME . 
Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

30RtNG RIG FILE NUMBER EB CALIBRATED PENETROMETER TONS/FT: 
:;TARTtD 01-31-86 C~IE- :. :' 
BORING 02-03-86 FOREMAN D. ~oditek 220 0 UNCONF"INED COMPRESSIVE STRENGTH. 
COMPLETED TONS/F"T' 

SURFACE ELEVATION 63~.61 SAMPLE 1 2 3 4 5 ::r ,.... 
0.. • WATER CONTENT PtRCENT 
1.!.1 >-
0....,. ::;::: c: (! 

1- 1- ....,. L.LJ L.LJ L.LJ 10 20 30 40 50 
<( .... DESCRIPTION OF MATERIAL 0.. ..... 0.. > CD ..... _ 
<( L.LJ~ >- 0 ~ D STANDARD PENETRATION, BLOWS/F"T. 
(! 0 ..... l) :;:J 

r 
L 

..... L.LJ z 
C/) c: 10 20 30 40 50 

I 

29 ~ - l 

-
~ - / 30 -- t-52. ~ 

~ 
Dense gray fine to medium sand, wet. -

~I 31 -
-' - 54.5 -

- 1- -
- END OF BORING 
-
-
-- - -
-
-
-
-- - . 
- ·--- : ' 
-
-
-- 1- -
-
-
-
-- 1- . 
--
-
-- - --
-- .. -- 1- ---._ 

-- - -
r-

f-
f.-
f-- j 

t- WATER LEVEL WHILE DRILLING 3.0 ft. @ K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

l21 SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL- PLASTIC LIMIT +LL • LIQUID LIMIT .Jt- - UNIT DRY WEIGHT TELEPHONE: (21 9) 924·5231 



EXHIBIT 10 

l . 
•· 

. 
SOIL TEST DATA 

I 

?:\OJECT Griffith Landfill CITY OR COUNTY Griffith. I!\ 

::...A3 NO. 220-l 220-2 220-3 

:LOCATIOH ., .. Shelby tube 3" Shelby tube -' 

3' South of BorinG 6 5 I SE of Boring 6 Boring 6 

D2PTH (feet) 0.0 - 1.5 0.0 - 1.5 5.5 - 7.0 

GRAIN SIZE C:LASSIFICATN Gray silty clay Gray silty clay Gray silty clay 
(CL) (CL) (CL) -

?i' . .:JS ING l" SIEVE % 
~;u~~ II % .) . 

1/2 11 II % 
1'10 4 II ~ 

I" 100.0 100.0 100.0 

No 10 II % 99.2 99.2 99.3 

No 40 II % 95.7 95.7 96.2 

f'o 100 II % 92.9 92.9 I 93.1 
-

I ; 200 " % ! ' ..,; 9C.8 90.8 90.2 
(;? _..~_ ·\r ~· -;_, % I 
'3 A.N J % 9.0 I 9.0 10.0 

~ Ti".~~""r:': (~ilt .r,: ':~8:,/) % 91.0 9l. 0 90.0 ' . ' -- ::.: __ JID LHIIT % 32.0 32.0 31.0 

?:..,AS TIC LHi!T % 1S.O 1S.O 17.0 

?LASTICITY INDEX % 13.0 13.0 14.0 

:J';:>V .... DENSITY ?CF 116.2 107.1 

?:i.OCTOR DEiiS ITY PCF 

C·?TIMUl\i IriOISTURE % 
?ERCENT DENSITY % 
CCJEFF. OF PERi•8A3L cm/se c 2.1 X 1o-8 2.4 X 10-8 

REMARKS: 

Kas TESTING a ENGINEERING INC. -



EXHIBIT il 

I 
. 

I . 
I 

SOIL TEST DATA 

P~OJECT 
Griffith Landfi 11 

CITY OR COUHTY Griffith, IN 

:.:.t...3 NO. 220-4 22()-5 

LOCATION 
Boring 7 Boring 8 

.D.:::PTH 16.0 - 17.5 21.0 - 23.0 

GRAIN SIZE CLASSIFICATN Gray silty clay Gray silt:; c 1 ~ .• 
~ U.) 

(CL) (CL) 
--?A.::l.:)!NG 1" SIEVE % 

3/lJ." " % 
l/2" " % 100.0 100.0 

No 4 " % 99.2 99.5 

Nc 10 " % 98.6 98.3 

No 40 " % 96.2 96.3 

No 100 " % 92.8 ! 93.5 . -
i:: c ..... -...... " io ' - .... ~· 90.7 I 9"l.5 

G?:~v.:::.., ~ 
fP l.O :..c 

::. i:.N J % 8.0 8.0 
!:.":' T"ri'..""'~""" (::ilt -~ ~ :.8 ~~; % 91.0 91.0 ' .. ~ \ - . ""' 

-
I - . _ID LiiriiT % 31.0 29.0 .:._;~ 

?l,ASTIC - T•·-m 
_!_,.ll•!l..:. % 19.0 I 17.0 

?~AS TIC I~· IND3X % 12.0 12.0 

I:)':JV 
·"~ DENS IT"i ?'"'-. vi' 

?;:{OCTOP.. DENSITY PCF 
C?TiifJUr,i J,i(! IS TURE ~ ,. -

?ERCENT DENSITY % 
COEFF. OF ?ERMEABL c.m/se c 

REMARKS: 
i 

KSS TESTING 8 ENGINEERING INC. -



- _ _._;_ .... ___ .-:Ac...._. .... ~.·--· __ ..._ ... .-...::.--~~---~---

EXHIBIT • .., 
~ 

K&S TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
-· • u.s STANDARD SEIV£ IN INCHES U.S. STANUARD SE.IVE NUMUERS HYDROMETER 

100 ) 2 , !>/4 I·".:: 3'11 3 .A !; 8 .!) H\ :m 30 40 !\() 10 100 1~0 200 :no 

I \. 0 ,___ 
~~ I 

10 so ' 1-r., I I 
..... ~ ...... 
:X: eo zo 
(,!) ~ r; - -w 

~ 
w 

3: 
30 :&: 70 

I \!).., >- >-
a:l 

R I 
Ill 

(,!) 60 40 0 z I I l.(D_ w - z II) 

i\. -II) 

:10 < <( ~0 

I f'\.1 
..... 

Q. w 

I I I I b 
c: ..... 

z 40 
I I I I "' 

60 ..... 
z 

I I I B w 
u 

70 0:: 0:: 30 
I I w 

Q. 

I I I eo 20 ' I l I I 
I I I, I 10 90 I I I ! I I I I 

ol,, , .I ! d.' I d . I I"' • 
1 

I 
I I. II , . ,I I II I 100 

100 ~ 10 :. I o.:. 0.1 0.0~ 0.01 o.oo:. 0.001 

GRAIN SIZE IN MILLIMETERS 
···- -- ... . -·-

s GRAVEL SAND 
UNIFIED - . :· 

... ,,....., .--.- ,. v· ?:LN.SS COLLOIDS T I Cr: A P.S ~ I F' r Nr. ~ C:JA R ::.,:: ~ 1,\::;, i:.;""" i FiN C::: ..J....,-.J ... .t'\.ll.;,.) 'v .:....r.,~. 

t.. ... 

N SAND 
SI::..T A..l'{D C:-AY. COLLOIDS 

D 
ASTM GRAVEL 

COARSE I ME DIU lol I Fl N E FINES 
t.. -- - . . ... .. 

I CLAY I 
--· --= 

R i GRAVEL SAND 
COLLOIDS I D, AASHO 

MEDI u"" I FINE C 0 AR S E l Fl N E 
SILT 

COARSE 

f=d=- - -- ·-· 
~ea-::-

SIEVE ANALYSIS DATA T.B. NO. 6 _S. NO. C::T!:?DEPTH FT.), '1 FILE NO. 220 

DESCR I P710N: G::-a,- s~ltv clav (CL) 
SEIVE PERCE N"Ti PERCE NT SPECS." 

GRAIN 
SIZE RETAINED\ PASSING SHAPE 

DESIGN DATA 

EFFECTIVE DIAMETER, D1o c 

COEFF OF u N I F 0 R M IT Y, Cu = 060/D 10 = 
.' PERCENT MINUS O.OZ mm = .. 

PERCENT OF BOULDERS = 
---- PERCENT OF GRAVEL = 

PERCENT OF SAND = 9.0 
·--·· PERCENT OF SILT >FINES -· 9l.O 

PERCENT OF CLAY ·' 

METHOD 

ASTM D 4ZZ-7Z -- ··---·--- •··- -------· -- ···--- -

·- OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED 0- SUBANGULAR G-FLAKE 

B- ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM: 

·•sPECIFICATIONS USED REMARKS I 

.--·· -



EXHIBIT E 
• 

. t<&S TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
' ·-

u.s ST.C.NDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
I 

3/o4 1/':! 31'11 3 A ~ 70 1001 .. 0 zoo :!70 
100 

3 z , !; II 0 HI 10 30 o40 

T 
,.,;_ r--+-- 0 

i-{' 
,. 

I ~ ~ r--. 
90 

I I 
·~· 

10 
I 

~ ! I -, 1-
:I: 80 zo ::: 
1!1 b C> -w 

·"-
w 

3: 
70 30 3: 

>- '\ >-
al \:AI al 

C> 80 "Y 0 z w - z en 
II. I-< en <t 

< :.o 
I 

:.0 1-
~ w 

!· 

! 
t 

I I ' 
a: 

~ 
z 40 I I~ 

60 1-
w z 
u 

I b 
w 

C' u 
I 30 10 c: 
I J I w 

~ 

I I I I I II 
20 

i I I 
ISO 

i I I I I II I 
10 

I I I I I I I I 11 I 
90 

I 

ol, 1 • .I I • II I 
II' I 

11 I I I II' I. ,i I Ill ! I ' ' ' 100 
100 :.0 10 ~ I 0.:) 0.1 o.o:. 0.01 0.00~ 0.001 

GRAIN SIZE IN MILLIMETERS 
-·- ··- .. -- ·-·· T·---

s GRAVEL SAND 

T UNIFIED 
COARSE FINE COARSE I MEDIUM Fl NE I SILT AN!) CLAY FINES: COLLOIDS 

:.. I s.:.r<D 

I 
-

" ASTM GRAVEL SILT AND CLAY :FINEs· COLLOIDS 
D :CoARse:J MEDIUM_ I _FINE -- ----- ... .. -a· ·-= .c. 

GRAVEL SAND I I CLAY I R 
D AASHO , ... ED I u ... I fINE COARSE I FINE l SILT COLLOIDS 

COARSE 
- -- -

SIEVE ANALYSIS DATA T.B.NO. 6 --
4 S. NO. __ DEPTH FT. 7.0 FILE NO. no 

-- I DESCRIPTION: G:-a ., sil:-.- Cla,· (CL) 
SEiv ,_ PERCEN~PERCENT SPECS: 

GRAIN i 
SIZE RETAINE PASSING SHAPE I 

!DESIGN DATA 

EFFECT lYE DIAMETER, D 1o " 
COEFF OF UNIFORMITY, Cu= D601Dao = 
PERCENT MINUS 0.02 mm = 
PERCENT OF B'OULOERS = 

-- PERCENT OF GRAVEL : 

PERCENT OF SAND " 
10.0 

PERCENT OF SILT >FINES .. ·- ----· 90.0 PERCENT OF CLAY -· 
-

METHOD 

ASTM D 422-72 -·-·--- _ .. 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G·FLAKE 
B- ROUNDED E- ANGULAR H•POROUS 

.;,j( C-SUBROUNDED F- ELONGATED I· 
· FM: 

•-s PEC IF I CAT I ON S USED REMARKS. 

- ------ -~-- . -------------- ----. -- ---



• EXHIBIT 14 
.. 

)(J8 s TESTING a ENGINEERING INC. GRAIN SIZE Dl AGRAM "' 

I u.s STANDARD SEIVE IN INCHES U.S. STAtWARD SEIVE NUMBERS HYDROMETER 

100 
3 ::! ' 3/4 ~ 31!1 :'! .. fi II 10 Ill :zo 30 40 ~ 10 100 140 2:00 Z70 

I 0 

-N :J-~· so r---...,,.,. 10 

' 
1- I I -~ ~ 

80 
Jl 

zo ::r: 
~ I ~ - --- -w 

~ 
LtJ 

3: To 30 
3: 

>- _}._ >-
lXI 

'--"" lXI 

C> eo 4r 0 z K LtJ 

iii z r. -VI 
~ < :10 

I I II :10 
a. r".. LtJ 

I I I 
a: 

1- ~ z 40 I I II 60 ~ 
1,.11 I !"-.. :z 

I I II I 
LtJ 

1.:) u 
a: 30 

I IJl I 
70 w c. 

a. 
I I I II II I 

20 
I I I .l I I 

110 

I I I I I I I I II I I I 
10 

! I I I I I I I I I I Ill I I 
90 

! 
ol. • .. I 'i ,I I II. . ,I , I. I I \.'If ' I I. h,, , , I Ill I roo 
100 ~ 10 ~ I 0.~ 0.1 o.o::. 0.01 0.00!) 0.001 

GRAIN SIZE IN MILLIMETERS 
·-- --- ··- .. , ··-· - --

s GRAVEL SAND 
UNIFIED SILT A2f::) CL.~.Y FINs·s · COL'...OIDS 

T COARSE ! FINE COAP.SE I ME:~IU"' I FIN!: 
! 

:. 
SAt--;D N SILT AND CLAY:FINES COLLOIDS 

D 
ASTM GRAVEL 

COARSE MEDIUM t Fl N E 

A -- - - ·- .•.. ... -· --· ·-= 
R GRAVEL SAND 

D AASHO c 0 ARS E I FINE 
SILT CLAY COLLOIDS 

COARSE MEOI UN FINE - ---

SIEVE ANALYSIS DATA IT" No_7_s.No.~o~PTH FT. 17.5 FILE NO. 220 

PERCEt~~ PERCENT 
DESCRIPTION! G:-c:·,· s:::.l tv clc\· (CL) 

SEIVE SPECS.* 
GRAIN 

SIZE RETAINE PASSING SHAPE I 
I 
I 
\DESIGN DATA 
I 

EFFECTI'lE DIAMETER, Dro : 

COEFF OF UNIFORMITY, Cu= 060 /tlro = 
. PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

- PERCENT OF GRAVEL : 1.0 

PERCENT OF SAND = 8.0 
PERCENT OF SILT >FINES .;.. 91.0 '-
PERCENT OF CLAY .. 

-
METHOD 

ASTM D 422-72 -·------· -----
OTHER 

GRAIN SHAPE KEY 

A- WELL ROUNDED D- SUBANGULAR G·FLAKE 
B-ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNOED F • ELONGATED I· 

FM : 

·'"'SPEC I Fl CAT IONS USED REMARKS, 

-



EXHIBIT 1 5 .. . .. . . 

• KSS TESTING 8 ENGINEERING lrJC. GRAIN SIZE DIAGRAM 
> -·-. u.s STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE. NUMBERS HYDROMETER 

~ 
·i . 'Z , :!'4~~~'1!3 6 e 10 ,~ :'0 30 40 ~ 10 100 1•0 200 no 100 - -... 't'-

0 

-.....: :.-
""-.(' 90 

I 
...... 10 

~ "y, 1-
:I: 80 zo :X: 
(!) y. ~ -w 

~ 
w 

~ 70 30 ~ 

>- I I (";; ! >-
al al 

(!) eo 40 0 z !"1, w - z Vl 1'1-11-. -Vl < c::: ~0 
I I I 

:!() ~ 
co. ["':-,. w 

I I I a: 
~ [r;) z 40 60 1-w I I I I _), z u 

I I I \:) w c:: u I. 30 70 a: 
I I w 

Q. 

I I I I I 
20 I I I l I I 

110 

I I I I I II I I 10 
11 I I 

90 

ol. • · , I .I I 1l., 
' " ' l1, ·, 1 I I , I., I , J II ! I I I I 100 

100 :.o 10 ~ 1 0.~ 0.1 0.0~ 0.01 o.oo~ 0.001 

GRAIN SIZE IN MILLIMETERS 
···- .. -- ·-··· - ---

.s GRAVEL SA NO 
UNIFIED SII..T Al'f!) C~AY FINES: COLLOIDS 

T COARSE I FIN( COARSE MEDIUM riNE 

A ··-

N SAND 
SILT AND I COLLOIDS ASTM GRAVEL 

COARS~EOIUM_ L .. 'FINE 
CLAY FINES D 

·-= A -- ------· ... .. 

I CLAY I 
-r· 

R GRAVEL SAND 

D AASHO IMEOI U hi FINE c 0 ARS E I FINE 
SILT COLLOIDS 

COARSE 
- --·-· 

SIEVE ANALYSIS DATA \ T.B. No._8_s. No. l3 DEPTH FT. 23. o FILE NO. 220 
I !DESCRIPTION: Gray silty clav (CL) 

~~·- PERCEN~PERCENT 
SPEcs: 

GRAIN 
rz:: RETAINECJ'i PASSING SHAPE 

_L. \DESIGN DATA 

EFFECT lYE DIAMETER, D1o : 

COEFF OF UNIFORMITY, Cu= 060 /Dao: 
PERCENT MINUS 0.02 mm = 

I PERCENT OF BOULDERS = 
---- - PERCENT OF GRAVEL l.O = 

PERCENT OF SAND : 8.0 

---·· PERCE NT OF Sl LT >FINES 91.0 ... 
PERCENT OF CLAY ·' 

METHOD 

ASTM D 422-72 
- ··- --·-·----· -·· 

r 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULA R G-FLAKE 
B ·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

Floe = 

~SPECIFICATIONS USED REMARKS. 

-
f 



" SUBURBAN LABORATORIES, Inc . EXHIBIT 16 
.. 

. ~ 4140 LITT DRIVE HILLSIDE. ILLINOIS 60162 · 1183 

• 
A~L I. ROSENBERG May 6, 1986 H. A. THOMAS, JR. 

Pres•<lent D•rector 

K & S Testing and Engineering Inc. 
9715 Kennedy Avenue 
Highland, Indiana 46322 

Attention: Mr. Dibakar Sundi, 
Project Engineer 

les Received: 4/29/86 

Soil Samples I Griffith Landfill 

S/L 06-4558- Sample 01, Depth 0- 2.0 ft. 

S/L #6-4559 - Sample 02, Depth 2 - 3.5 ft. 

Cation Exchange 
(meq/lOOg) 

5.64 

5.55 

Members of American Society of Mass Spectrometry 
American Chemical Society • American Society tor Microbiology 

Water Pollution Control Federation • Institute of Food Technology 
Cenifications: U.S.O.A. 111783 • Ill. Dept. of Public Health 1117135 • Amer. Spice Trade Assn. • F.O.A. Reg. 111419676 • 111. EPA 11100191 



~OKING 

• 
ELEV. 

" ;(ft.) 

.. ! 6!10 

.. 
630 

620 

610 

600 

5<JO 

580 

570 

NO. 

WJ.tet· 
~ Level 

SCALE 

SD-7 

633.09 

..___ 

630.5 

---·----- .. -----··--

t-IEDIUH DENSE BHOHN FINE TO ~I' ~SE SANlJ 
~ 

NEOIUM DENSE GRAY FINE TO NElli IN SAND 

VERY STIFF TO liARD GRAY SILTY CLAY 

DENSE GRAY FINE TO MEDIUM SAND 

VERY DENSE GRAY FINE TO I'IEDIIH·I SAND 

------

!IORI/ONTAL: l" - 75' 

VERTICAL: l" .. 20' 



1·: X II I Ill I I / 
.... 

• -··~----------------------------------------------, 

... 

------------------------

NEOIUN DENSE GRAY 

COARSE SAND, \~ET 

SITE PLAN 

SU-3 

627.5 

VERY STIFF TO IIARO 

GRAY SILTY CLAY 

STfFF GRAY SILTY 

'.'ERY STIFf GRAY SILTY 

DENSF: GRAY FINE TO i'~TII~I 
SAN[), IIH-- --

SB-8 

632.61 

_y_ l~a tcr 
--=- l.l!vel 

GEN£RALEEU .SIJUSIJIU'ACE 

PROFILE 'L'IIRU S!::C'ffON A-A 

GRIFFITII SANITARY LAt:DFil.i .. 

6)() 

620 

610 

600 

5'Ju 

58U 

570 


